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Abstract

Postpartum depression is a major mental health issue for women and society. We examined 

stability and change in symptoms of depression over two consecutive pregnancies and tested life 

stress as a potential mechanism. The Community Child Health Network followed an ethnically/

racially diverse sample from one month after a birth for two years. A subset of 228 women had a 

second birth. Interview measures of depression symptoms (EPDS) and life stress (life events, 

perceived stress, chronic stress, interpersonal aggression) were obtained during home visits. 

Three-quarters of the sample showed intra-individual stability in depressive symptoms from one 

postpartum period to the next, and 24% of the sample had clinically significant symptoms after at 

least one pregnancy (9% first, 7.5% second, 3.5% both). Each of the four life stressors 

significantly mediated the association between depressive symptoms across two postpartum 

periods. Stress between pregnancies for women may be an important mechanism perpetuating 

postpartum depression.
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Postpartum depression (PPD) affects half a million mothers in the United States each year 

(Horowitz & Goodman, 2005) and is manifested across cultures, though to varying degrees 

(Halbreich & Karkun, 2006). It is a form of depression indistinct from major depression in 

symptoms of sadness, anhedonia, and low self-worth. However, PPD is technically defined 

as an onset of major depressive disorder in the 4 weeks after childbirth (American 

Psychiatric Association, 2013). In research, symptoms of depression occurring within a 

longer period of time, up to 6 months following childbirth, are often examined as potential 

or probable PPD (e.g., Beck, 2001; Cooper & Murray, 1995; O’Hara & Swain, 1996). 

Estimates of PPD prevalence in the U.S. range from 7 to 13% (Gavin, et al., 2005; Rich-

Edwards et al., 2006), and the consequences can be serious for mothers and their families. 

For example, PPD is associated with problems in breastfeeding, infant-parent attachment, 
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partner relationship, and possible infant cognitive, psychological, and behavioral detriments 

over the life course (Abrams & Curran, 2007; Hahn-Holbrook, Haselton, Dunkel Schetter, & 

Glynn, 2013). Evidence continues to grow regarding the adverse effects of a mother’s 

depressive symptoms following a birth.

Given the burden of postpartum depression, research has been directed toward identifying 

biological, social, and psychological risk factors for developing symptoms of depression in 

the postpartum period (see Yim, Tanner Stapleton, Guardino, Hahn-Holbrook, & Dunkel 

Schetter, 2015 for a review) with some conclusive findings. For example, one meta-analysis 

of 11 studies found that a history of non-puerperal depression is a clear and important risk 

factor for PPD (Beck, 2001; see also O’Hara & Swain, 1996). However, there is little 

systematic evidence concerning whether postpartum depressive symptoms following one 

pregnancy are associated with depressive symptoms following subsequent pregnancies, yet 

most women have more than one child. Thus, while the persistence of PPD over pregnancies 

has not been thoroughly investigated, a family’s concerns about reoccurrence may influence 

reproductive decision making. Analyses of data on depressive symptoms across two 

postpartum periods may inform, not only the targeting of intervention efforts, but women 

and their partners when facing a decision about whether to have another child after an 

experience of PPD.

A handful of studies on risk for PPD among mothers who experienced symptoms of 

depression following a previous pregnancy was published some years ago (Bratfos & Haug, 

1966; Garvey, Tuason, Lumry, & Hoffmann, 1983; Reich & Winokur, 1970; Yalom, Lunde, 

Moos, & Hamburg, 1968), all suggesting that PPD predicted depression after subsequent 

pregnancies. However, these studies were limited by reliance on retrospective reports and 

uneven quality of symptom assessment. A more recent retrospective study of over 200 

women referred for PPD found that nearly half (47%) of women with early onset PPD 

reported a history of the disorder, whereas only 22% of women with late onset of PPD 

reported such a history (Stowe, Hostetter, & Newport, 2005).

Randomized clinical trials (RCTs) for the treatment of PPD also suggest that its occurrence 

after a pregnancy may be a risk factor for subsequent PPD (e.g., Okun, Hanusa, Hall, & 

Wisner, 2009; Okun et al., 2011; Wisner et al., 2001; Wisner, Perel, Peindl, & Hanusa, 

2004a; Wisner et al., 2004b). For example, Wisner and colleagues have conducted trials in 

which they recruited pregnant women with a history of PPD and randomized them to a 

pharmaceutical or a placebo treatment. Although these studies use retrospective reports of 

postpartum depression history and involve small sample sizes, inferences may be made 

about the recurrence rate of PPD by examining the rates in the control groups. For instance, 

results of an RCT involving 51 women with a history of PPD indicated 25% (6 of 25) in the 

placebo group were diagnosed with a recurrence of PPD (Wisner et al., 2001). Other studies 

of this type report rates in that range as well (Okun et al., 2009, Okun et al., 2011, Wisner et 

al., 2004a). Comparing these estimates of reoccurrence of PPD to new incidence in second 

pregnancies is not possible, however, because women without prior PPD were not studied.

Finally, a few recent prospective studies have addressed the issue of whether an episode of 

PPD predicts subsequent episodes. In one such study, 34 women entered the study during 
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their first PPD episode; of these, 41% had a later episode of PPD (Cooper & Murray, 1995). 

A larger prospective study of Australian women found that previous postpartum depression 

in either one’s self or one’s mother significantly predicted future postpartum depressive 

symptoms (Johnstone, Boyce, Hickey, Morris-Yates, & Harris, 2001).

Given the limited evidence and significant implications for women and their families, 

additional prospective research is needed to establish the extent to which postpartum 

depressive symptoms following one birth predicts risk for subsequent postpartum depressive 

symptoms after a subsequent pregnancy and birth. Furthermore, researchers have not 

examined mediators or moderators of recurrent PPD. Stress generation theory posits that 

people with depression experience more stressful life events and interpersonal disruptions as 

a function of their depressive state (Hammen, 1991). These life events and interpersonal 

difficulties, in turn, contribute to the persistence or worsening of depressive symptoms. 

Thus, life stress and depression can behave in a bidirectional or transactional manner (Alloy, 

Liu, & Bender, 2010). To our knowledge, this theory has not been applied to postpartum 

depression. Specifically, it is possible that various forms of stress that take place in a 

woman’s life during the intervening postpartum period and interpregnancy interval may 

increase the chances of recurrence of symptoms; in short, stressors would act as mediators. 

Examples of stressors that could plausibly mediate recurrence of PPD symptoms are chronic 
stress in the form of parenting stress, work, family or partner relationship strains, as well as 

acute episodes of severe life events such as death in a family, divorce, or job loss. A recent 

review found that parenting stress, chronic stress, perceived stress and severe life events 

appear to predict first incidence of PPD symptoms and disorders, although prospective 

studies were rare (Yim et al., 2015).

The present study utilized a relatively large sample of women with data on depressive 

symptoms collected prospectively over two postpartum periods. Figure 1 depicts the 

conceptual framework for this study, illustrating the pathway from one postpartum period to 

another and identifying hypothesized mediators and possible covariates. Regarding 

covariates, length of an interpregnancy interval is one key covariate. Shorter intervals, 

usually defined as 18 months or less between pregnancies, are associated with higher risk of 

adverse birth outcomes (Conde-Agudelo, Rosas-Bermudez, & Kafury-Goeta, 2006), 

possibly due to insufficient time for physiological recovery. Short intervals may also predict 

higher risk of PPD. Number of prior births is also important to control, as is a couple’s 

relationship status at the time of the second birth (i.e., cohabitating, married, or neither/

single) because these factors may contribute to a woman’s overall stress burden during the 

interpregnancy interval. Women with more children and those who are single parents would 

be expected to have more stress. An additional covariate in this sample was whether the first 

and subsequent births involved the same or different fathers.

The Current Study

The current study had two inter-related goals. First, since this is one of the first prospective 

studies on postpartum depressive symptoms following two different pregnancies, we sought 

to describe patterns of stability and change in symptoms. We hypothesized that maternal 

postpartum depressive symptoms following the birth of one child (Index Child) would be 
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associated with more postpartum depressive symptoms after the birth of the next child 

(Subsequent Child).That is, we expected to see a fair degree of stability in mothers’ 

experiences of postpartum depressive symptoms (or absence of them) from one postpartum 

period to a subsequent postpartum period. Thus, mothers who had symptoms after one 

pregnancy would be at increased risk to experience them again after a subsequent pregnancy. 

We also tested whether depressive symptoms would increase or decrease in number 

(reflecting severity of depressive symptoms) in a subsequent pregnancy. On the one hand, it 

may be more challenging to adjust after a subsequent birth when parenting at least one other 

young child, which would increase risk for depression. On the other hand, it is possible that 

women will experience fewer symptoms following a subsequent pregnancy because a 

woman’s ability to cope and adjust to the demands of the postpartum period may improve 

with experience. These goals were tested in a relatively large and highly diverse community 

sample using community participatory methods.

Our second goal was to test life stress as a possible mechanism explaining the association 

between depressive symptoms from one postpartum period to the next. We hypothesized that 

psychosocial stress in the interval between the Index Child’s birth and the Subsequent 

Child’s birth would mediate associations between depressive symptoms in the two 

postpartum periods. Thus, higher postpartum depressive symptoms following the Index 

Child’s birth was expected to engender greater stress, which would in turn contribute to 

higher symptoms following the Subsequent Child’s birth. We tested this hypothesis using 

bootstrapping tests of mediation.

Methods

We utilized data from the Community and Child Health Network (CCHN), a five-site 

research network funded by The Eunice Kennedy Shriver National Institutes of Child Health 

and Human Development of NIH that was formed to investigate disparities in maternal child 

health and improve the health of families (Ramey et al., 2015). The overall goal of CCHN 

was to gain new insights into disparities in maternal health and child development through 

community-based participatory methods of research.

Participants

The sample was drawn from the larger pool of participants in the CCHN study, which 

includes 2,510 mothers, and 1,436 of the fathers of their children. Eligibility criteria, 

recruitment procedures, and cohort demographic characteristics are described elsewhere 

(Dunkel Schetter et al., 2013; Ramey et al., 2015). Briefly, mothers were recruited just after 

the birth of a child in one of five study sites: Washington, DC; Baltimore, MD; Los Angeles 

County, CA, Lake County, IL, and eastern North Carolina. The study catchment areas were 

predominantly low income. CCHN sampled only African American (54%), Latina (24%) 

and non-Hispanic white women (22%) and oversampled women who had delivered preterm 

infants. Fathers were invited to participate and provided separate informed consent if 

mothers agreed verbally for the study staff to contact them; only maternal data is used for 

the current study.
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Eighty-three percent of the mothers in the full CCHN cohort completed at least one of five 

possible follow-up study visits held at six month intervals between six months and two years 

after the birth of the index child (n = 2089). During at least one of these visits, 372 

participants (18%) reported that they were currently pregnant. Participants were also asked 

to contact study staff if they became pregnant again between study visits, and an additional 

44 subsequent pregnancies were identified in this manner for a total of 416 subsequent 

pregnancies during the follow-up period. Most participants (n = 343, 82%) consented to 

continued participation in the subsequent pregnancy follow-up study and completed at least 

one study visit during or shortly after the subsequent pregnancy. The present sample 

includes only those women with subsequent pregnancies who completed a postpartum 

interview after the birth of the subsequent child (n = 228). A majority of the remaining 166 

subsequent pregnancies were among women lost to follow up (n = 142). Another 12 women 

did not complete postpartum visits because the study ended before the P3 window opened. A 

few women withdrew from the study for reasons such as moving out of the study catchment 

area (n = 3), death of the index child (n = 2), stillbirth of the subsequent child (n =1), 

miscarriage (n = 4), lack of time/interest (n = 2). There were no differences in terms of 

income, race/ethnicity or cohabitation status between women with subsequent pregnancies 

who withdrew or were lost to follow-up and those with complete data included in the present 

sample. We also tested for differences in T1 depressive symptoms and there was no 

significant difference between the women with subsequent pregnancies who withdrew or 

were lost to follow-up (M = 4.80, SD = 4.70) and those who were included in the present 

study (M = 4.79, SD = 4.46).

Procedures

CCHN study visits occurred following a birth when the Index Children were approximately 

1 month (T1), 6 months (T2), 12 months (T3), and 24 months (T5) of age with an additional 

telephone interview at 18 months (T4). Mothers who became pregnant again during this 

study period were interviewed during the second (P1) and third (P2) trimesters of their 

subsequent pregnancies, and then 6 to 20 weeks after the birth of the Subsequent Child (P3). 

Interviews were conducted in English or Spanish in participants’ homes, with attempts to 

match interviewer ethnicity to that of the participant.

Measures

Depressive symptoms—Participants completed the Edinburgh Postnatal Depression 

Scale (EPDS; Cox, Holden, & Sagovsky, 1987), a screening instrument validated for use 

during the first year postpartum. The EPDS assesses 10 common depressive symptoms (e.g., 

feeling sad or miserable, looking forward with enjoyment to activities, self-blame) 

experienced in the past 7 days. Items are rated on a 4-point scale ranging from 0 to 3, with 

higher ratings corresponding to greater symptoms, with total scores ranging 0 to 30. This 

instrument was completed at T1 (after the birth of the Index Child) and P3 (after the birth of 

the Subsequent Child). Participants had the option of completing the EPDS verbally or by 

written questionnaire to enhance open responding and confidentiality in the home if others 

were present. Means and ranges for these and other key variables are presented in Table 1.
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Perceived stress—Perceived stress was measured at T3 using the 10-item brief version of 

the Perceived Stress Scale (Cohen, Kamarck, & Mermelstein, 1983). Responses to the 10 

items were each rated on a scale ranging from 1 (never) to 5 (almost always) and summed 

after reverse-coding positively worded items. In the current study, Cronbach’s α was .85.

Parenting Stress—Parenting Stress was assessed at T3 using the 36-item short form of 

the Parenting Stress Index (PSI; Abidin, 1983), which includes subscales that measure 

mother’s distress, impaired interaction with child, and level of difficulty of infant’s behavior. 

All questions were coded on a 1–5 response scale, such that a higher score relates to more 

parenting stress and when summed, the composite score has a possible range of 36 to 180. 

Cronbach’s α for this measure was .92.

Life events—A life events checklist adapted from epidemiologic mental health research 

and used in several past maternal studies (Parker Dominguez, Dunkel Schetter, Mancuso, 

Rini and Hobel, 2005) was administered at T3. Participants reported whether each of 24 

events occurred in the past year, and how negative or positive the impact of each event was. 

For the current analyses, we scored the total number of life events only (Life Event Count) 

with a range of 0 to 24.

Interpersonal violence—A modified version of a standard screener for family violence 

was administered to mothers at T3. The HITS includes four items related to physical Hurt, 

Insult, Threats, and Screaming (Sherin, Sinacore, Li, Zitter, & Shakil, 1998), plus an 

additional item regarding domination or emotional control (O’Campo, Caughy, & Nettles, 

2010). Participants were asked how often the baby’s father, a partner, or anyone else in the 

household engaged in these actions towards her during the past year and responded using a 

5-point frequency format (1 = never to 5 = frequently), with responses summed for a total 

score from 5 to 25. Cronbach’s α was .74.

Covariates—In testing the mediation models, all analyses controlled for four covariates: 

(1) parity (coded as 0 if the Index Child was the woman’s first birth child, 1 if she had given 

birth to any child preceding the Index Child); (2) the interpregnancy interval, or number of 

weeks between the Index Child’s birth and the first day of the last menstrual period before 

the subsequent pregnancy; (3) mothers’ relationship status at one year postpartum (e.g., if 

she was married or cohabiting, or neither/single), and (4) whether or not the Subsequent 

Child pregnancy was with the same father or a different father as the Index Child. Within our 

current sample, 51% of mother reported that the Index Child was their first born; for 33% of 

mothers, the Index Child was their second born child, and the Index Child was the third born 

child for 15% of mothers. Most mothers (93%) reported that the Subsequent Child 

pregnancy was with the same father as the Index Child pregnancy. Notably, a sizeable 

minority of mothers (31%) reported that they were neither married nor cohabiting at the 12-

month interview though a majority were (69%).

Results

Table 2 presents zero order correlations between variables. As expected, postpartum 

depressive symptom scores in each of two subsequent pregnancies were significantly 
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correlated, r (226) =.33, p=.001. A paired-samples t-test found that there was a decrease in 

symptoms during the postpartum from one postpartum period to the next, t (227) = 1.96, p=.

051. Moreover, there was a great deal of heterogeneity in patterns of change. Specifically, 

36% of the sample (81 women) showed a decrease in depressive symptoms over two 

postpartum periods. Another 20% of the sample (46 women) reported depressive symptom 

scores that were identical, and for 44% of the sample (101 women), depressive symptoms 

increased. Regardless of whether scores increased or decreased, 76% of the sample (173 

women) had a negligible change in depressive symptoms (fewer than 5 points difference on 

the EPDS) from one postpartum period to the next. In the initial postpartum period, 13% of 

the sample (29 women) had clinically significant depressive symptoms (EPDS > 11) and 

11% of the sample (25 women) had clinically significant symptoms in the subsequent 

postpartum period.

When we compared clinical cut-off categories between postpartum periods, 9% of the 

sample (21 women) showed clinically significant depressive symptoms after the index but 

not subsequent pregnancy, and 7.5% of the sample (17 woman) showed clinically significant 

symptoms in the second but not first postpartum period. Another 3.5% (8 women) showed 

clinically significant symptoms at both postpartum periods. Thus, the majority of the sample 

(80%) was non-depressed at both intervals. Finally, 8 of 29, or 28% of the women who had 

clinically significant PPD after the initial pregnancy had clinically significant PPD after the 

subsequent pregnancy.

One reason why postpartum depressive symptoms might show an average decline from one 

postpartum period to the next is that women who experienced PPD after one pregnancy 

might not choose to have subsequent children. However, we did not find support for this 

possibility. Within the full sample of 2,171 women who participated in the T1 interview but 

did not provide data during or after a subsequent pregnancy, 206 women (9.5%) showed 

clinically significant depressive symptoms after the index pregnancy. This rate is lower than 

the 13% rate found in the sample that was followed through a subsequent pregnancy and that 

reported on PPD depressive symptoms at both occasions. Thus, the evidence is counter to 

the possibility that women with postpartum depression following the birth of the index child 

were less likely to have another child.

The second main goal of the study was to identify variables that might mediate associations 

between depressive symptoms over two pregnancies. We specifically sought to test a stress 

generation model in which depression after one pregnancy contributed to greater life stress 

or interpersonal dysfunction, which then predicted more depressive symptoms following the 

subsequent pregnancy. In order to test this question, we performed bias-corrected 

bootstrapping tests of mediation to estimate confidence intervals using the SPSS macro 

described by Preacher & Hayes (2008), with index child postpartum depressive symptoms as 

our predictor and Subsequent Child postpartum depressive symptoms as the outcome 

variable. This approach uses bias-corrected bootstrapping techniques, a non-parametric 

method based on resampling with replacement, to estimate confidence intervals. 

Bootstrapping adjusts for uneven sampling distribution of indirect effects (Preacher & 

Hayes, 2008) and is considered superior to normal theory tests for estimation of indirect 

effects (Hayes, 2009).
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We tested four possible stressors as mediators, all of which were measured in the postpartum 

interview conducted one year following the index child’s birth. These mediators were 

perceived stress, parenting stress, number of stressful life events over the preceding year and 

interpersonal violence/aggression over the preceding year. Each mediator was tested in a 

separate model (four models run in total), each with the same four covariates included 

(number of previous pregnancies/births, maternal relationship status at one year postpartum, 

whether the two pregnancies had the same father, and interpregnancy interval in months). 

All four of these mediators passed the full mediation test (yielding 95% bias-corrected and 

accelerated bootstrap confidence intervals not containing zero), specifically: 95% CI for 

parenting stress 0.05, 0.19, with a relative indirect effect (ratio of indirect effect to the total 

effect) = 0.34 (n=169); 95% CI for perceived stress 0.04–0.18; relative indirect effect = .32 

(n=178); 95% CI for life event count 0.01, 0.10; relative indirect effect =.12 (n=178), and 

95% CI for intimate partner aggression 0.02, 0.11, relative indirect effect = .19 (n=172). 

None of the four covariates was significant, and results were unchanged whether we 

included them in the model or dropped them.

In summary, each mediator explained a significant proportion of the variance linking 

depression following the birth of the Index Child to depression following the birth of the 

Subsequent Child. The largest indirect effects emerged for parenting stress and perceived 

stress, which were comparable in magnitude, while the life event count had the weakest 

indirect effect. According to these effect sizes, approximately one-third of the total effect of 

depression at the first assessment (following the birth of the Index Child) on depression at 

the next assessment (following the Subsequent Child) was mediated by parenting stress and 

perceived stress measured one year after the Index Child’s birth.

Discussion

This study is among the first to prospectively examine postpartum depressive symptoms 

following two pregnancies. We found indications of stability from one postpartum interval to 

the next, with most women showing only small changes in levels of depressive symptoms. 

However, there was also considerable variation within the sample in terms of whether 

symptoms increased or decreased, with an overall trend of symptoms decreasing slightly 

from one postpartum period to the next. A total of 24% of the sample had symptoms above 

clinical cutoffs after at least one of the two pregnancies. Thus, one in four women would 

warrant follow-up in the next pregnancy and postpartum period. Furthermore, among those 

with elevated PPD symptoms following one birth in this sample, 28% had a recurrence of 

clinically significant PPD symptoms following their next birth. Of note, this study is one of 

the first to examine PPD recurrence in a lower income, diverse, community-based sample. 

Therefore, our estimates of postpartum depression are relevant to a wider range of women in 

the population as compared to most prior studies.

In addition, this is the first study to test several forms of psychosocial stress assessed 

between births as potential mediators of recurrent PPD. That is, women who reported more 

depressive symptoms following the birth of one child were at risk of experiencing more 

stress thereafter, such as parenting and interpersonal difficulties, and these interpregnancy-

interval stressors, in turn, exacerbated risk of depressive symptoms following a subsequent 
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pregnancy. When each stress factor was tested separately, all four (perceived stress, 

parenting stress, stressful life events, and interpersonal aggression) measured at one year 

following the first birth emerged as mediators of the association between depressive 

symptoms over two consecutive postpartum periods. As would be expected, there were small 

to moderate associations among the four forms of stress, suggesting that they occurred 

independently as well as in combination (Dunkel Schetter et al., 2013 and supplementary 

materials). Thus, our findings strongly support the stress generation model and are consistent 

with prior evidence for non-pregnant samples,

One other mechanism possibly linking depressive symptoms following consecutive 

pregnancies is stable hormonal changes and other ongoing physiological factors such as 

maternal chronic inflammation. Also, recent work suggests that stress hormones, including 

products of the hypothalamic-pituitary-adrenal axis, may underlie the association between 

stress and postpartum depression found in the present study (Bloch, Daly, & Rubinow, 2003; 

de Rezende et al., 2016; Gobinath, Mahmoud, & Galea, 2014; Jolley, Elmore, Barnard, & 

Carr, 2007). These mechanisms deserve investigation, as do any genetic bases for them.

As in all correlational studies, many other factors may be involved as alternative 

explanations; accordingly, some key confounds – interpregnancy interval, relationship status, 

and prior births -- were controlled in these analyses. However, we could not control for 

additional factors in women’s lives in the interpregnancy interval such as changes in 

employment, or health or developmental issues in the index child. Nonetheless, these results 

are consistent with the interpretation that depression following one pregnancy increases risk 

for depression after the next, and that increased stress of many kinds is one pathway 

whereby this occurs. Randomized controlled intervention studies that aim to reduce the 

many possible forms of stress between pregnancies can further address issues of causality.

One of the plausible reasons that depressive symptoms might decline from pregnancy to 

pregnancy is that women who experienced PPD after one pregnancy might elect not to have 

subsequent children, or might be less likely to be retained in our sample for other reasons. 

We did not find support for these possibilities. The rate of postpartum depression was lower 

in the full CCHN sample of women who enrolled in the study but were not in the subsequent 

pregnancy cohort (9.5%) as compared to women in this cohort (13%). Thus, the evidence 

does not appear to support the possibility that women with PPD following the birth of the 

index child were less likely to have another child, or more likely to drop out. In addition, 

CCHN did a fairly good job of following women during the two years following a birth, and 

followed most women even longer, so differential loss in the subsequent pregnancy cohort is 

an unlikely concern.

The strengths of the study include the prospective longitudinal design along with the rare 

observation of two postpartum periods and in a relatively large sample. Another positive 

feature of the study is that this sample is predominantly low income, with a majority 

composed of women of color (Hispanic/Latino or African American Black) thereby adding 

to our understanding of a wider range of women during postpartum than much of prior 

research. The study was conducted with community partnership methods which enhanced 

recruitment, retention, rapport, and insight into the issues studied. In addition, the large and 
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psychometrically strong set of measures available in this dataset is valuable for testing stress 

mediation. Although this paper does not focus on resilience, another CCHN paper examined 

postpartum depression among African American mothers (Cheadle, et al., 2015), indicating 

that resilience factors, spirituality and religiosity, predict lower risk of PPD.

Limitations of the study are perhaps that clinical diagnoses were not studied; rather, the 

study used a standardized postpartum depression screening tool to obtain a continuous 

measure of depressive symptoms. However, the particular screener used (the EPDS) is the 

worldwide “gold standard” for prenatal and postnatal depression screening and is well-

validated for studying postpartum depression. Moreover, even subclinical elevations in 

depressive symptoms have implications for parenting and a mother’s functioning in multiple 

roles (Moehler, Brunner, Wiebel, Reck, & Resch, 2006; Tanner Stapleton et al., 2012). Many 

researchers feel that symptom measures, in and of themselves, are valuable when viewed in 

concert with studies of clinical diagnoses of more severely depressed women.

Of note, the depressive symptom screening measure used here is also appropriate for new 

fathers. Emerging research indicates that fathers experience depression following birth at 

much higher rates compared to men in the general population (Garfield, et al., 2014; 

Paulson, & Bazemore, 2010). Thus, consideration of predictors and mechanisms of 

depression in fathers (Bamishigbin et al., in press; Wee, Skouteris, Pier, Richardson & 

Milgrom, 2011), and in both parents simultaneously following birth (Pinheiro, et al., 2006; 

Saxbe et al., under review) warrant attention as well as research on maternal PPD risk. Our 

finding that stress appears to mediate associations between depressive symptoms following 

two pregnancies may be relevant to fathers as well, given that parenting stress, perceived 

stress, and life event stress may all be shared within couples. We also identified intimate 

partner violence as a mediator, suggesting that fathers who are aggressive to their partners 

may contribute to the persistence of depression across multiple pregnancies.

Recent and widely publicized consensus reports call for screening all women in pregnancy 

and postpartum for depressive symptoms due to the epidemic nature of this problem and the 

seriousness of the consequences. Our findings point to the possibility that such screening 

should also take into account not only a history of depression before pregnancy, but also 

prior symptoms of PPD following earlier pregnancies and sources of life stress (including 

life events, parenting stress, and intimate partner aggression) between pregnancies.

The most promising intervention for depression is cognitive behavioral therapy (CBT), 

which can be delivered to women with a history of depression who have not been previously 

treated. For those who have been previously treated, refresher therapy may be advisable 

(Butler, Chapman, Forman, & Beck, 2006). In addition, there are now promising web-based 

versions of CBT (Craske et al, 2009; Craske, et al., 2011). A critical issue is the timing of 

treatment. Ideally, we need to prepare women for pregnancy by screening and providing 

treatment for affective disorders prior to conception. In fact, a population-wide approach to 

depression screening and treatment is now seeing some progress (Sui et al., 2016). Insurance 

coverage for mental health treatment in young women before a first pregnancy 

(preconception prevention) stands to contribute substantially to the reduction of PPD, as do 

mental health parity laws that ensure psychological treatment is made widely available.
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In closing, this study fills gaps in understanding the pattern of depressive symptoms over 

pregnancies and their mediators in a diverse population. In light of the worldwide burden of 

depression in general (Whiteford et al., 2011), and the specific burden of depression for 

mothers of an infant, it behooves us to make use of this new evidence if we are to increase 

the health of mothers, fathers, and their children. How might we do that? First, informing 

women of the facts and findings regarding risks for PPD based on solid evidence is of 

utmost importance, both before they become pregnant, certainly during pregnancy, and also 

following pregnancy when symptoms may emerge at home. Second, widespread screening 

efforts are justified beginning during pregnancy and through postpartum but such practices 

must be accompanied by diagnosis and treatment, both of which are far too often lacking in 

the healthcare system in the US presently. We know of one incident in which a mother who 

had a preconception history of depression was screened in a major medical center within 48 

hours of her birth but the follow-up to the screening was inadequate and insensitive. This 

should not be the case. We must do better to attend to the needs of mothers sensitively and 

comprehensively if we are to make inroads into this problem. Finally, our data suggest that 

among the women most at risk of PPD are mothers that had depressive symptoms following 

a prior birth, particularly when life stress is also elevated. Therefore, efforts to monitor and 

assist these women in particular can begin before they give birth.
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Figure 1. 
Conceptual Model of Mediators and Moderators of Recurrent PPD
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Table 1

Sample Descriptive Information (n = 228)

Range M SD

Postpartum Depressive Symptoms (EPDS)

  1st (Index) Pregnancy 0 – 18 4.79 4.46

  2nd (Subsequent) Pregnancy 0 – 20 4.12 4.47

Interpregnancy Interval (in weeks) 9 – 142 56.86 28.97

Life Stress Mediators

  Parenting Stress Index 37 – 128 67.19 17.69

  Perceived Stress Score 0 – 32 14.23 6.08

  Life Event Count 0 – 12 3.67 2.83

  Interpersonal Violence Score 5 – 17 6.20 2.09

Note: EPDS = Edinburgh Postnatal Depression Scale
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